A previously healthy 89-year-old man was admitted to our hospital with right upper quadrant pain and mild fever. A diagnosis of cholangitis was suspected based on the patient's physical findings and imaging features. Although he received treatment typical for cholangitis, he suddenly died of shock for unknown reasons two months after disease onset. An autopsy revealed a ruptured hepatic artery aneurysm, which had caused lethal intra-abdominal bleeding. In addition, systemic necrotizing vasculitis of small-and mediumsized arteries was detected, and polyarteritis nodosa (PAN) was diagnosed after the autopsy. Biliary symptoms as the initial manifestation of PAN are extremely rare.
Introduction
Polyarteritis nodosa (PAN) is characterized by systemic necrotizing vasculitis of small-and medium-sized arteries associated with immune complex deposition in vessel walls. Immune complex deposition is considered to be associated with infections, such as hepatitis B, although the exact etiology remains unclear (1) (2) (3) .
PAN can involve multiple organ systems, including the neurologic, cardiovascular, pulmonary, renal and gastrointestinal systems. However, biliary involvement as an initial manifestation of PAN is rare (1, (4) (5) (6) . In addition, although narrowed vessels exhibiting thrombosis or aneurysm formation can occur in any organ of the body, the spontaneous rupture of aneurysms is rare (1) (2) (3) . It is difficult to make an early diagnosis of PAN, and the disease is often discovered only after aneurysm rupture. In this report, we describe rare autopsy findings of PAN with cholangitis as the initial manifestation of the disease and a ruptured hepatic artery aneurysm as the cause of death. mic antibodies (ANCA) and myeloperoxidase-ANCA were all negative. There was evidence of a past hepatitis B virus (HBV) infection, with the presence of HBs antibodies, although tests for anti-HCV and anti-HIV antibodies were negative. Ultrasound and computed tomography (CT) revealed slight dilatation of the intrahepatic bile duct, without swelling or hyperplasia of the gallbladder (Fig. 1A) . Endoscopic retrograde cholangiopancreatography (ERCP) demonstrated slight stricture of the left hepatic duct and diffuse abnormalities with irregular ridging of the biliary wall (Fig. 1B) , indicating the presence of sludge in the bile ducts. A diagnosis of bacterial cholangitis was suspected, and the patient was started on treatment with antibiotics. However, the antibiotic therapy did not improve the laboratory findings. During hospitalization, the patient remained febrile and sometimes felt discomfort in the right upper quadrant. There were no significant changes in vital signs or laboratory data. For COPD exacerbation, the patient was treated with methylprednisolone (160 mg daily for three days), followed by prednisolone (30 mg daily for four days). His respiratory condition gradually improved, and the steroid treatment was discontinued.
One month after admission, the patient was discharged from the hospital, although he continued to feel discomfort in the same part of his abdomen and experienced a mild fever almost every evening at home. The laboratory data obtained while under outpatient care 10 days after discharge were as follows: white blood cell count, 6,500/μL (neutrophils, 55.0%; eosinophils, 27.9%); AST, 26 U/L; ALT, 20 U/ L; ALP, 721 U/L; γ-GTP, 89 U/L; CRP, 9.9 mg/dL; erythrocyte sedimentation rate (ESR), 60 mm/h. ERCP again revealed sludge in the bile duct; therefore, a plastic stent was placed in the papilla of Vater for drainage, and treatment with ursodeoxycholic acid (UDCA) (600 mg daily) was initiated. A biopsy specimen of the upper extrahepatic bile duct obtained during ERCP showed papillary growth of the biliary mucosa with the presence of inflammatory cells and several eosinophils in the interstitial tissue (Fig. 2) . No cellular atypia of the biliary epithelium was observed in the biopsy specimen. Recurrence of cholangitis was diagnosed, and the patient was hospitalized. On the seventh day of the second hospitalization, image findings revealed bilateral pleural fluid and pericardial effusion. Fluid leaking from the punctured pleura contained an increased eosinophil count (66.0%); the eosinophil count was also increased in the sputum. After excluding other diseases that can cause eosinophilia (e.g., parasitic infection, allergic disorders and druginduced eosinophilia), the patient was treated with prednisolone (30 mg daily) for an eosinophilic disorder involving cholangitis and pleuritis. Thereafter, the levels of ALP, γ-GTP, CRP and eosinophil gradually decreased. However, one week after the initiation of corticosteroid therapy, the patient suddenly died of shock for unknown reasons after complaining of severe abdominal pain in the right upper quadrant. Fig. 3 shows his clinical course. The cause of death was clinically unclear; however, an autopsy revealed a ruptured right hepatic artery aneurysm 2-3 cm in diameter with a fresh red hematoma that was thought to have recently ruptured (Fig. 4) . We considered that the rupture had broken the capsule, causing intraabdominal bleeding and shock.
In addition, an aneurysm was detected in the cystic artery, with intimal thickening of the vessel wall (Fig. 5A) . The cystic artery exhibited luminal stenosis with intimal thickening and ruptured elastic fiber of the media, thus indicating vasculitis (Fig. 5B) . Furthermore, the intrahepatic bile duct demonstrated ductal proliferation with surrounding vasculitis (Fig. 5C) ; however, a careful search for stricture and cholestasis of the intrahepatic biliary and cystic ducts was unsuccessful.
Necrotizing vasculitis was also detected in the small-and medium-sized arteriolar walls of systemic organs (e.g., the heart, liver, gallbladder, bile duct, kidneys, thyroid gland, esophagus, stomach, small intestine and testes). The microscopic findings showed inflammatory cell infiltration, intimal thickening, fibrinoid necrosis, thrombosis, granulation and scarring (Fig. 6) . The area and type of vasculitis differed at different time points, and various phases of inflammation were simultaneously observed. The detection of sys- temic small and medium arteritis without glomerulonephritis or capillaritis suggested a diagnosis of classical PAN.
We concluded that the patient had cholangitis as the initial manifestation of PAN and died due to intra-abdominal bleeding caused by the ruptured hepatic artery aneurysm.
Discussion
We herein described a rare case of PAN complicated by cholangitis as the initial manifestation. PAN frequently begins with nonspecific symptoms, such as myalgia or malaise, and obvious symptoms of vasculitis may appear over subsequent weeks or months (3, 7) . The abdominal symptoms of PAN also vary and are nonspecific. Abdominal pain, vomiting and nausea are common presentations, whereas symptoms related to biliary involvement are rare (1, (4) (5) (6) . The autopsy findings of PAN reveal biliary involvement in 10-25% of patients; however, most patients have no related clinical symptoms (5). In contrast, our patient exhibited clinical symptoms of cholangitis as well as ALP and γ-GTP elevation in the serum, slight stricture of the left hepatic duct and sludge in the bile duct on ERCP. These findings indicate the presence of cholangitis clinically. The findings of the biopsy specimen of the upper extrahepatic bile duct obtained during ERCP supported this diagnosis. We were unable to detect any clinical signs related to PAN, except for biliary involvement, even in the late stage of the patient's clinical course.
Previous cases of PAN with cholecystitis as the initial manifestation have been reported (1, 5) . Most of these cases involved the presence of acalculous cholecystitis suspected before surgery, although gallbladder specimens revealed features of PAN. Compared with reports on cholecystitis, there are only three reports of cholangitis associated with PAN (Table 2) (6) . In all of these cases, blood vessel inflammation related to PAN was believed to have induced ischemia of the biliary tract, resulting in biliary duct stricture and cholestasis. Such ischemic conditions are generally caused by intraoperative ligation, hepatic artery thrombosis after liver transplantation and/or the intra-arterial administration of chemotherapeutic drugs (8, 9) ; however, PAN can also cause similar symptoms. In other cases, the occurrence of PAN with ischemic necrosis of the appendix, small bowel, stomach and spleen has been reported (1). Our patient may have had ischemic cholangiopathy caused by hepatic vasculitis, as ductal proliferation was present near the areas of vasculitis, although the bile duct did not exhibit stricture or cholestasis at autopsy. There is a possibility that the biliary improvement was due to steroid therapy, although this issue is unclear.
Furthermore, the diagnosis of PAN requires histological findings demonstrating fibrinoid necrosis in small-and medium-sized arteries or angiographic findings demonstrat- 
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ing multiple microaneurysms, stenosis or occlusion in branches of the abdominal aorta (10) . Only a few cases of suspected PAN were assessed using tissue biopsies or angiography. In one report of 19 autopsy patients with a clinical diagnosis of PAN, biopsy samples were obtained in only six cases (five from the kidneys, one from the skin) prior to the start of clinical treatment (11) . In the present case, the autopsy showed that the patient had aneurysms in the right hepatic and cystic arteries. In patients with PAN, aneurysms are often detected in the renal, coronary, hepatic and mesenteric arteries, with hepatic aneurysms being relatively common ( CT scanning can be used to detect aneurysms with a diameter of 3 mm (3). In the present case, however, the aneurysms were extremely small, as they were not detected on CT scanning or ultrasonography performed during the patient's clinical course. We speculate that, in this case, the aneurysms increased in size immediately prior to rupture. The patient's abdominal pain in the right upper quadrant observed at hospital admission appeared to be caused by cholangitis and the aneurysm itself, whereas the final abdominal pain reported by the patient before his death was believed to have been caused by hepatic artery aneurysm rupture.
Keeping in mind the potential for biliary involvement in patients with vasculitis syndrome, additional examinations may reveal evidence of latent PAN. For example, in this case, angiography may have demonstrated systemic small aneurysms, while biopsies of the liver, kidneys, skin, peripheral nerves, muscle or gastrointestinal tract may have revealed vasculitis. In cases in which PAN is diagnosed early, corticosteroids and cyclophosphamide are recommended as the initial therapy (2, 3, 5) . However, in the present case, it remains unknown whether rupture of the hepatic artery aneurysm could have been prevented with such therapy in the early phase.
In conclusion, biliary involvement in patients with systemic vasculitis must be included in the differential diagnosis of unusual cholangiographic findings and cholestasis. In addition, clinicians should remember that shock with an unknown etiology may be due to hemorrhage of aneurysms undetected on imaging studies performed during the patient's clinical course.
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